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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric transformer 
capable of mounting a very thin type piezoelectric inverter also 
improving the reliability thereof as well as the sound pressure level of 
audible sound without deteriorating; the electrical characteristics such 
as pressure up ratio, heat generation. 

SOLUTION: In a piezoelectric transformer having a piezoelectric 
transformer element 10 equipped with a laminated body 3 made of inner 
electrodes 8 and piezoelectric ceramic Jayer 1 1 alternately laminated in 
the board thickness direction, the first electrodes 4a, 4b connected to 
the inner electrodes 8 provided on the side of the laminated body 3 as 
well as ei least a pair of the second electrodes 5a, 5b, 6a, 6b, 7a, 7b to 
be in the same potential oppositely provided on the side of the different 
parts from that of the first electrodes 4a, 4b and a circuit board for 
driving the piezoelectric transformer element 10, the piezoelectric 




transformer element 10 is mounted on the circuit board as well as the 
circuit board is electrically connected to respective opposing electrodes 
of at least a pair of the second electrodes 5a. 5b. 6a. 6b, 7a. 7b. 
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1 NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words arc not translated. 



DLJ'AILKD DESCRIPTION 



[Detailed Description of the Invention] 
[00011 

[lield of the Invention] This invention relates lo the structure of an output electrode, and mounting of the circuit board in 
detail abouL the piezoelectric transformer used for the inverter circuit for the cold cathode lube back lights of liquid crystal 
display panels, such as a notebook sized personal computer and car navigation, an adapter power circuit, the high-pressure 
generating circuit used for an electronic copying machine 
[0002] 

[Description of the Prior Art] Conventionally, the piezoelectric transformer component shown in drawing 6 is known The 
piezoelectric transformer shown in drawing 6 is henceforth called a deformation ROZRN type piezoelectric transfoimer 
component in explanation. The laminating of an internal electrode 57 and the pie/oelectric-ceramies layer is carried out bv 
turns, the piezoelectric transformer component 50 forms a layered product 53, and the die-length direction abbreviation one 
half of this layered product is made into the input section 5 1 , and it makes the remaining one-hall' the output section 52 That 
by which that of the internal electrodes piled up a piezoelectric-ceramics layer and by turns adjoins the input section 5 1 is 
mutually pulled out by the reverse side face, and is connected to the input electrodes 53a and 53b formed in me side face of a 
layered product 53, respectively. On the other hand, the laminating of the band-like electrode 58 is carried our in the die- 
length direction of a layered product by turns in a list and a piezoelectric-ceramics layer, and the output section 52 is formed 
It exposes to a both-sides side and the both sides of this electrode 58 are connected to the output electrodes 53a and 5*b 
formed so that a both-sides side might be countered and a pair might be made, 54a and 54b, and 55a and 55b. 
|0003] The lead wire 54c, 55c, and 56c with which it connected at the input side and the lead wire 53c and 53d with which 
the electrical installation of the piezoelectric transformer component and the circuit board which are shown in draw in 12 6 was 
prepared in input electrodes 53a and 53b, respectively was formed in output electrodes 54a, 55b. and 55a is connected to an 
output side Lead-wire 55c of the output section 52 is high potential, and lead wire 54c and 56c is low voltage and it has this 
potential. 

[0004] Moreover, about the terminal structure and electrical installation of the output section 52 t Leads 54c, 55c and 56c 
were connected to the circuit board, respectively 

i0005] The piezoelectric transformer component shown in drawing 7 is called a ROZ-LN type, and is well known with the 
piezoelectric transformer component of drawing s . As shown in drawing 7 , the piezoelectric transformer component 60 
forms the electrode 68 in the end face of the side in which electrodes 64 and 65 are formed in the front rear face of the die- 
length direction abbreviation one half of the electrostrictive ceramics rectangle plate 63, and electrodes 64 and 65 are not 
formed. In the piezoelectric transformer component 60 of this structure, the leads 66 and 67 connected to electrodes 64 and 
65 serve as an output terminal of the output section 62, and the lead connected to the electrode 68 is held at hmh potential 
[0006] fc p 

IProblem(s) to be Solved by the Invention] However, since the demand range of a brilliance control was expanded to the 
inverter which used the piezoelectric transformer, adoption of burst modulated light increased as the correspondent e 
Consequently, by the conventional mourning method, generating of the audible suund which was not made has posed a 
problem. Although this was driving vibration of a piezoelectric transformer by the single oscillation mode mostly 
conventionally, when it adds a modulated light function, a piezoelectric transformer stops being vibration of a single mode 
and the elTcct Tins produced it in the electrical installation section, 

[0007] Constraint joined the technical problem the oscillation mode becomes less single I a technical problem ] the area 
which performs electrical installation to the electrode structure of a piezoelectric transformer component with the shill to a 
*nli smaller (hm shape, and the problem of the dependability about the electrical installation of a piezoelectric transformer 
component and the circuit board has arisen. 

[0008] Then, I technical technical problem of this invention can improve the sound pressure level of audible sound, and 
degradation Is not seen hut electrical characteristics, such as a pressure-up ratio and generation of heat, are to ofTcr the 
piezoelectric transformer which can aim at improvement in dependability. 

[0009] Moreover, another technical technical problem of this invention is lo offer the piezoelectric transformer which can 
realize a very thin piey,o-clectric inverter. 

L00 10] Furthermore, it is in offering the piezoelectric inverter power source of this invention for which another technical 
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technical problem used the above-mentioned piezoelectric transformer further. 
1.00111 L 

[Means for Solving the Problem] The layered product which comes to carry out two or more laminalings of nn internal 
electrode and the piezodec trie-ceramics layer in the direction of board thickness by turns according to this invention, i he 
piezoclectric tninsfonTier component which is countered and prepared in the side face of a different part from the I si 
electrode connected to said internal electrode prepared in the side face of said layered product, and said 1st electrode, and 
serves as this potential mutually and which was equipped with the 2nd electrode of a pair at least, In the piezoelectric 
transformer which has the circuit board for driving said piezoelectric transformer component, while carrying said 
piezoelectric transformer component in said circuit hoard The piezoelectric transformer characterized by carrying out 
electrical connection of said each electrode with which the 2nd electrode of a pair counters at leasl and said circuit boaid, 
respectively is obtained. 

[0012] Moreover, according to this invention, in said piezoelectric transformer, said 2nd electrode is formed together with 
two or more pairs die-length directions, each electrode of each set of said 2nd electrode is connected to the output terminal of 
this potential, and the piezoelectric transformer characterized by connecting with said circuit board as an output terminal of 
said 2nd electrode from which a ****** electrode differs mutually, respectively is obtained. 

[0013J Moreover, the body of a piezoelectric transformer which consists of the layered product or the single piezoekttric- 
ceramics layer which comes to carry out two or more laminatings of an internal electrode and the piezoelectric-ceramic*; layer 
in the direction of board thickness by turns according to this invention, And it sets io the piezoelectric transformer which has 
the **** transformer component which has the output electrode prepared in the end section of said body of a piezoelectric 
ti-ansformcr. and the circuit board for driving said piezoelectric transformer component. 'Hit terminal of two point* is 
prepared in said output electrode, and the piezoelectric transformer characterized by carrying out electi ical connection of said 
terminal of two points to said circuit board is obtained. 

[00141 Moteover, according to this invention, in said piezoelectric transformer, the piezoelectric transformer characterized by 
equipping said body of a piezoelectric transformer with the input electrode of tlie pair which countered a part of opposed face 
which makes a front flesh side is obtained 

100 1 5J Moreover, according to this invention, in said one of piezoelectric transformers, the piezoelectric transformer 
characterized by using lead wire or FPC for the electrical connection of said piezoelectric transformer component and said 
circuit board is obtained. 

[0016) Furthermore, according to this invention, the inverter poweT source characterized by using said one of piezoelectric 

transformers is acquired. 

I00I7J 

[Embodiment of the Invention] Hereafter the gestalt of operation of this invention is explained with reference to a drawing. 
[00 1 8J Drawing 1 (a) is the perspective view showing the piezoelectric transformer by the gestalt of operation of the 1 si of 
this invention, the sectional view where drawing J (b) met the IB-IB line of drawing.' 1 (a), and drawing 1 (c) are sectional 
views which meet the IC-IC line of drawingj, (a). 

[0019] Jf drawing I (a), (b), and (c) are referred to, the piezoelectric transformer component 10 is a deformation ROZE'N type 
piezoelectric transformer component, will carry out the laminating of rectangle-like an internal electrode 8 and the band-like 
connection electrode 12, and the piezoelectric- ceramics layer 1 1 by turns, and will form the layered product 3. The die-length 
direction abbreviation one half of this layered product 3 is made into the input section 1 , and the remaining one half is made 
into the output section 2. The piezoelectric-ceramics layer 1 1 is the PZ1 system, the connection electrode 12 consists oi 
silver arid palladium, and each external electrode consists of silver or silver, and palladium 

[002lf| That by which the input section I is adjoined of the internal electrodes 8 piled up the piezoelectric-ceramics layet I I 
and by turns is mutually pulled out by the reverse side face, and is connected to the input electrodes 4a und 4b formed in tht 
side face of a layered product 3, respectively. Lead wire 4c and 4d is formed in these input electrodes 4a and 4b, respectively 

1 002 1 1 On the other hand, the laminating of the band-like connection electrode 8 is carried out in the die-length direction of a 
layered product 3 by turns in a list and the pieisotlectrie-ecramics layer 1 1, and the output section 2 is formed It exposes to 
the both-sides side of a layered product 3, and the both sides of this connection electrode 8 are connected to the output 
electrodes 5a and 5b formed so that a both-sides side might be countered and a pair might be made, 6a and 6b, and 7a and 7h. 
Lach output electrode 5a and 5b, 6a and 6b T and 7a and 7b are connected to lead wire 5c and 5d, 6c, 6d, and 7c and 7d. 
respectively. The electrodes of the high- voltage .section of the output section 2 are 6a and 6b, and 6a and 6b have taken the 
How electrically. Moreover the electrodes 5a, 5b, 7a, and 7b of the low-battery section have also taken the same structure as 
the above-mentioned electrodes 6a and 6b. 

[0022] Drawing 2 is the perspective view showing the condition of having mounted the piezoelectric transformer component 
shown in drawing J. in the circuit board 

[0023] The lead wire 5c and 5d processed by jusl the eight predetermined die length of **♦*•* of the external electrodes 4a, 
Ah? 5a r 5b t 6a, fib, 7a, and 7b of the piezoelectric transformer component 10 shown in drawing,! , 6c, 6d, and 7c and 7d are 
soldered. Next, silicon adhesive* etc. paste up the knot section of vibration on the circuit board 30 using a silicon sheet, and 
the piezoelectric transformer component 10 by which lead processing was carried our is soldered to the specified circuit 
board 16 at eight places each lead wire 5c and 5d, 6c, 6d, and 7c and 7d. In addition, in the gestalt of the 1st operation, 
although lead wire was soldered, even if it uses a flexible-printed- wiring suhstrate (I PC), solder connection can be made 
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similarly 

[0024] DrawingJ is the circuit diagram of the inverter power source which used the piezoelectric transformer component or" 
drawing 2 . 

[0025J As shown in drawing 3 , it connects Willi the circuit 13 of an input side, and the lead wire 4c and 4d of an input side is 
short-circuited, it was collected, and inputted into the end section of an output side through one path cord 1 5„ and the lead 
wire 5c and 7c of an output side has inputted [ the lead wire / the lead wire 5d and 7d of an output side was packed, and 1 the 
leads 6c and 6d of an output side into the other end of an output side as one path cord 1 6. 

(0026J According to the piezoelectric transformer of the gestalt of operation of the 1st of this invention of such a 
configuration About the electrode structure of the output section 2 of the deformation ROZlfN type piezoelectric transformer 
component 10, as shown in drawing. I (a), drawing I (b), and drawing ] (c) Ry preparing the external electrode of the output 
section 2 in both sides, and taking structure like drawing f (c) for the interior of the piezoelectric transformer component of 
an output side 12, and making it lead-wire 5c, 5d and 6c, 6d and 7c, and the structure of taking a flow electrically 7d 
Vibration of a piezoelectric transformer serves as bilateral symmetry in the die-length direction, and sound pressure RF ** 
RU of audible sound can be reduced. An output side 2 The lead wire 6c and 6d by the side of high potential, ft will have two 
places each by the lead wire 5c and 5d by the side of low voltage, and 7c and 7d, and the piezoelectric transformer from 
which electrical characteristics do not change even if a problem arises in one-place electrical installation is obtained. 
1.0027] The property of the piezoelectric transf ormer component by the geslalt of operation of the 1st of this invention is 
shown in the following table 1 
10028] 
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SSBn-- Vyfi-C? (# 1 eD&tfcOJEflB) 

[0029] As shown in the above-mentioned table 1, in the deformation HOzlt-N type piezoelectric Iran sfomier con iponcnt, it 
became clear that it was clear that audible sound can be reduced by about 8dB, and degradation of electrical properties, such 
as a pressure-up ratio and generation of heat, was not seen, and improvement in dependability could be aimed at. 
[0030J Drawing 4 is the perspective view showing the piezoelectric transformer component by the ge.stalt of operation of the 
2nd of this invention. The piezoelectric transformer component 20 shown in drawing 4 is called (he ROZLN type The 
electrode 68 is formed in the end face of the part of the near electrostrictive ceramics rectangle plate 63 with which this 
transformer component 20 forms electrodes 64 and 65 in the front rear face of the die-length direction abbreviation one hall 
of the electrostrictive ceramics rectangle plate 63, and electrodes 64 nnd 65 arc not formed In the conventional piezoelectric 
transformer component 60 shown in drawing 7 t it differs from what is depended on the conventional technique in that two 
lead wire 25 and 26 is formed in the electrode 68. In the piezoelectric transformer component 20 of this structure, the lead 
wire 66 and 67 connected to electrodes 64 and 65 serves as an input terminal of the input section 62, and the lead wire ^5 and 
26 connected to the electrode 68 is hefd at high potential. 

[0031J Drawing 5 is drawing showing the condition of having carried the piezoelectric transformer component 20 of drawing* 
4 in the circuit board 30. As shown in drawing 4 arid drawing 5 , even when a between title arises in one electrical connection 
by forming lead wire 66 and 67 in the output side of the ROZliN type piezoelectric transformer component 20 two places the 
piezoelectric transformer from which electrical characteristics do not change can he obtained. 

10032] In addition, also in the gestalt of die 2nd operation, it became clear that degradation of an electrical property was not 
seen as compared with the conventional technique, and improvement in dependability could be aimed at. 

[Lffect ollhc Invention] As mentioned above, according to this invention, as explained it considers as the structure- of the 
symmetry to vibration of a piezoelectric transformer, and the sound pressure level of the audible sound which was a problem 
can he reduced, degradation is not seen but electrical characteristics can offer the piezoelectric transformer which can aim at 
improvement in dependability. 

[00341 Moreover according to this Invention, the piezoelectric transformer which can realize a very thin pic/o-clecrnc 
inverter can be offered- 



[Translation done.] 
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